B1 



(19) 



J 



(12) 



Europ&sches Patentamt 
European Patent Office 

Office europ6en des brevets (1 1 ) EP 0 867 508 A2 

EUROPEAN PATENT APPLICATION 



Dato nf nuhliratinn* 

\*tO/ UdlC Ul fJUUMlfClllUI 1. 


(51) Int CI 6 C12N 15/12, C07K 14/705, 


on no -4QOQ Dul latin 

oU.U9.i99o DUiieun l^ao/nu 


r>r\ a /co C^fXIW i A/OP 

U12U l/bo, OU/l\ 1d/£o, 


(21 ) Application number: 97308474,2 


A61K 38/17, G01N 33/566 


(22) Date of filing: 23.10.1997 




(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


• Macina, Roberto Anibal 


NL PT SE 


King of Prussia, Pennsylvania 19406 (US) 




• Sathe, Ganesh Madhusudan 


(30) Priority: 28.03.1997 US 827291 


King of Prussia, Pennsylvania 19406 (US) 


(71) Applicant: 


(74) Representative: 


SMITH KLINE BEECH AM CORPORATION 


Crump, Julian Richard John et al 


Philadelphia Pennsylvania 19103 (US) 


f J Cleveland, 




40-43 Chancery Lane 




London WC2A1JQ(GB) 



(54) Olfactory receptor of the 7-transmembrane receptor family - OLRCC15 receptor 

(57) OLRCC15 receptor polypeptides and polynu- 
cleotides and methods for producing such polypeptides 
by recombinant techniques are disclosed. Also dis- 
closed are methods for utilizing OLRCC15 receptor 
polypeptides and polynucleotides in the design of proto- 
cols for the treatment of infections such as bacterial, 
fungal, protozoan and viral infections, particularly infec- 
tions caused by HIV-1 or HIV-2; pain; cancers: anorexia; 
bulimia; asthma; Parkinson's disease; acute heart fail- 
ure; hypotension; hypertension; urinary retention; oste- ^ 
oporosis; angina pectoris; myocardial infarction; ulcers; 
asthma; allergies; benign prostatic hypertrophy; and 
psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, 
severe mental retardation and dyskinesias, such as 
Huntington's disease or Gilles dela Tourett's syndrome, 
among others and diagnostic assays for such condi- 
tions. 
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polypeptides. * S ° t0 ,nh,b,t,ng or ^ action of such polynucleotides and 

BACKGROUND OF THE INVENTION 

signaVtSu^aC^ 

351:353-354). These proteins are h^ein refeS^ ^E^T 8 ?* 9 *' CAMP (LefkDWitz ' Nature ' 1991 - 
tains. Some examples of these DraW^J^r^^? P"***"* ,n pathways with G-proteins or PPG pro- 

Bunzow. J.R.. etal.. Nature 1988 336-ra ?™ r S.S 2? ' B K > 61 al ' Science - 1987 - 238:650-656- 

nyl cyclase, and phosph^esteS ft^l^T. ^'f^ pr ° teins ' eg ' P^phc^ipase C. ade^ 
al.. Science. 199?. 252:SS) P 6 "* aB - Prot6in lgnase A and P rotein C (Simon. M.I.. et 

nyiaSsT^deTeS ^S^^ ^"T **" iS - ■» «™ ade- 

GTP also influences hormone «^A^^S!^SS^ d 8pand9nt °" the preSence of the nucl ^e OTP. 
shown to exchange GTP for "2** adeny,ate Q -P rotei " *as 

activated adenylate cyclase. Hydrops oTg?pSgiS IT' ^ *™ then binds to 

basal, inactive form. Thus, the Sin serves a o2 1? « * th6 J 3 - protein teelf retu "* *» G-protein to its 
effector, and as a clock that Jm£ I'eSE, of signal ^ ^ ^ the ^ ,mm ^ to 

extracellular or cytoplasmic l^S^SSS r^ltZ^^^ MceS b * 
such as hormone, viral, growth factor aXurore^rT * W ' de ^ ° f active 

inc.^^^ 

gent hydrophilic loops. The G*roteXT5 S£^n£££I n , w h™ 0 "** C ° nneCting at ,east ^ diver- 
tic drugs used for treating peyS^sS^ 

are not limited to. calctonin adrenergic^ ^^S^JS^tSZ examp,es . of membets of «* include, but 
thrombin, kinin. follicle stimulating hc^rTon^ 

cytomegalovirus receptors P ' endothe, ' al <Mfererrt.at.on gene-1, rhodopsins. odorant. and 

■«p!5^ in — °'^first two extracellular 

nated as TM1 . TM2, TM3, TM4, TM5 ^^ 7 msL^T The 7 TM regions are desig- 

Phosphorylationandli^ 

^Trd G cCl^ 
ad r orecep to , P hosphory,a«o P nbypro^ 

™Te^^^^^^ 

hydrophobic residues of the G-pnJein cSd 51?^^^ 8aM 80Ctal being 8urrounded bv 
^membrane helixispostulate^^ S,de * each G -P rotein «W 

G-protein coupled receptors as S 

■^ffiS^S^ fhTlntSSa to venous infracel-ula, 

subunits preferentially tfimulateXSr to mSut, t ^ ^ 10:317 " 331) DWerent ^P"** a " 
of cytoplasmic residues f G- P roSn Tp^^^s^^ 09 ^ h 8 CelL 

tion of G-protein coupling ofsome G-proW eSEJl^SSS ? "JT portanl mechanism for •» ^ 
sites within a mammalian host. receptors. G-prote.n coupled receptors are found in numerous 
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reeling dysfunctions or diseases, including but no ,2 V iZ?„°f P * T preventin 9- ameliorating or cor- 
infections, particularly infections caused by' K-T^ ^•12^! UCh 35 bac ^' fungal ' P"*"*" and viral 
ease; acute heart failure; hypotension; hy^en ^ ParWnso "' s d *- 

arction; ulcers; asthma; allergies- benian Drostatic i^^ll T' ost u eoporos,s; an 9 |r « Pectoris; myocardial inf- 
anxiety, schizophrenia/manic depSn ^^d^'^SJ disorde *- «*b 

Huntington's disease or GillesdelaTourett : s syndrome severe mental retardation and dyskinesias, such as 
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In one aspect, the invention relates to OLRCC1 «5 roronfnr mhn^ 
for their production. Another aspect of ftei™^ r JS3SSS^"- and T?*™* ma,eria,S and methods 
and polynucleotides. Such uses include L^aZSS£i^? $UCh 0LRCC1 5 receptor polypeptides 
Sons, particularly infections c«J^HiSl^^lJ22^ " k f ' fUngal ' prOt02Oan and viral ^ 
acute heart failure; hypotension; tw!n%£££ SSJSSST* ^ ■* mB: ParWnson,s diseas * 
ulcers; asthma; allergies; benign prostatic ^Zhy fTlS^ ' 1 ^T* PSCt0riS; myoca,t,ia, infarctton : 
schizophrenia, manic depression, delirium ' SS L^^LT^^ diSOrderSl indudin 9 anxiety, 
disease or Gilles dela Tourett's syndrome anTnS oC I n S iSSJE^tP^ ^ 88 HUntin9t0n ' S 
identify agonists and antagonists using the mate** Z Z fpectthe .nvention relates to methods to 

assays for detecting diseases asso^atedwrthinapp^ 
BRIEF DESCRIPTION OF THE DRAWINGS 

msT^z?™ *• 01,0,608,16 ^ d6dU0ed a -"° «* ^uence from a Human OLRCC15 receptor (SEQ ,D 

DESCRIPTION OF THE INVENTION 
Definitions 

«*S3££^^ *• or physiologic function of satf 

orei^S^^ 

"isolated" means altereoTyTe ^Xf^tfnl ? fTT immun <* lobulin session library, 
occurs in nature, it has been changed o^ml^ JroS £ „ T " 30 " iS0,ated " «"*»»«< or substance 
orapolypeptide naturally Pr«eZa 

rated from the coexisting materials of its na°ural™te is° isSt^as 1 1!^ p0 ' ynu ^ e 1 0l,de or Polypeptide sepa- 

-^^^^ 

or. more typical., doubled r^ 

refers to triple-stranded regions comprising RNAaZorb^ 

DNAs or RNAs containing one or more rmd» In hi.™ °1 ™. d DNA " ^ term Po'ynucleotide also includes 
other reasons. ^^^^"^^JS!^ " ^ m0di,ied for stabi,i * » 

medications has been made to Dr5 A and ^NA Ss J222.5T. "" , J"*" 1 teSeS SUCh 88 inosine - A varie * <* 
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S2^^ 

> to as peptides, oligopeptides or i*^£?E£ ^ST^X^T^ ^ T™* 

contain amino acids other than the 20 gene-encoded amino «SS % ? . ! 98 pr0teins - Po| yPeptides may 

ified either by natural processes, sue* as ^ ,nC,Ude amino acW S *W mod- 

are weil known in the art. Such modif Jo^ mc * ica,ion techni ^ ««* 

as in a voluminous research literature. ModSioS ££2 SEED'S" ""2 dete '' led ""W* as we » 
bone, the amino acid side^hains and the amino SoZrST! , P 0 "**** .ncluding the peptide back- 
fication may be present in the same or J*J2£2^^ 
may contain many types of modification* PoK 

cyclic, with or without branching. Cyclic bSZ Z7/ a ^ h t ^ V ^ 0f ^<M\on, and they may be 

natural processesor may bemadebysyrth^ 
« amidation.covalentattachmemoff^ 

nucleotide derivative, covalent attacVmenTofTl 2? ortid ^ ° M attaChment 01 a nucleotid e ° 

cross-Wng. cyclizatJon. disuse bo* tr£,^ " P^^osito.. 

tine, formafion of pyroglutamate formylationTamma 31 , ° f C ° Va,6nt cross -"' nl <s. formation of cys- 
iodination. methyl. «^SStaSK1^ 

station, sulfation, tran^ Phosphorylation, prenylation, racemization. 

«on. See. for instance. PROTEINS s™™^ 

Freeman and Company, New York. 1993 and Wold F Porttand^i pS^S T E Crei 9 hton - w - H. 

pecte. pgs. M2 in POSTTRANSLATIONAL Meditations: Perspectives and Pros- 

demic Press, New York. 19B3: SbS^^^SSJT 2^2^*21^ . Pn0,I1EIN «- B " C - ^nson. Ed.. Aca- 
^^l^BM^a^^%f^^^^ modifications and nonprotein cofactors". Meth 
Acad Sci (1 992) 663:48-62. ' Synthesis: Posttranslational Modifications and Aging". Ann NY 

o^^ 

sequence from another, reference polyntSde S ^K^f " ^ lyrarc,eotide *« nucleotide 
alter the amino acid sequence of a T'T 6 " wariant ma * or ma * ** 

result in amino acid substitutions. addWo^ettio^SoS ^ n n , P° lynucleotids - changes may 

ence sequence, as discussed beloW. A typL, va St 'XSSSSS^ " ^ 6nCOded by *• refer " 

erence polypeptide. Generally. differen^™^ ref- 
variant are closely similar overall STwV^ ^?!^'** *" ' eference P 01 ****** and »» 
amino acW sequence by one or more subsTJons ^5£l?tl!r ,nl If™" P ° ,ypep,ide may differ in 
amino acid residue may or may not be Sl^^lt^i!£^r f ^ " atioa A » inserted 

may be a naturally occurring such as an allelic v*fe J t «?? ££5? * T 81 * ° f 3 P^'^oleotide or polypeptide 
naturally occurring variants of l»lynu^^^ '* «ur natural*. Non- 

synthesis. ^ ynuceotoes and polypeptides may be made by mutagenesis techniques or by direct 

calculated using published techniques. ^•^^iSSSL^JZ Sf, *" ^ reCOflnized meanin 9 and oan be 
University Press. New York, 198?; BIOOJMPu't NG "iSSS^q^^^ 8 " 10 ^ LesK AM - «*- °*id 
A<*demfc Pres, Ntw York, 1993; COMpJETJ^ J* ™- ed.. 

H.G.. eds.. Humana Press. New Jersey. 1994- SEOUENPF amaiv^c T^J^T™ ' Griff " 1, A M - Gri,,in . 
Academic Press. 1 987; and SEQUENCE AN^Ysfs^PRIM^ r if Om M0LECUUVR B,ol °GY. von Heinje. G.. 
New York, 1991). While there eitar^o^^^^'^ DeV6reux ' J - eds - M StocW °" 
Wees, the term "Wenti^^^ 

48:1073). Methods commonly employed to f^^S^^^^^^ J/ ^^^ 
Wed to. those disclosed in Guide to Huge oSS^^jSSS between two sequences include, but are not 
Carillo. H.. and Upton, D.. SIAM JAppied ManS* -WW iSS^^^ 8 ^ PreSS ' Sa " Die9tJl 1994 - and 
ified in computer programs. Prefer^ coZZ^^X! determ,neiden «y ** similarity are cod- 
sequences include, but are not limited to QcSS^lT^ determme dentrty and similarity between two 

Polypeptides of the Invent! n 

•n one aspect, the present invention relates to OLRCC15 receptor P o.ypep fi des. The polypeptides include the 
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polypeptide of SEQ ID NO:2; as well aspolypeptides comprising the amino acid sequence of SEQ ID NO:2; and 
polypeptides comprising the amino acid sequence which have at least 80% identity to that of SEQ ID NO:2 over its 
entire length, and still more preferably at least 90% identity, and even still more preferably at least 95% identity to SEQ 
ID NO: 2. Also included within OLRCC15 receptor polypeptides are polypeptides having the amino acid sequence 

5 which have at least 80% identity to the polypeptide having the amino acid sequence of SEQ ID NO: 2 over its entire 
length, and still more preferably at least 90% identity, and even still more preferably at least 95% identity to SEQ ID NO: 
2. Preferably, OLRCC1 5 receptor polypeptides exhibit at least one biological activity of the receptor. 

The OLRCC1 5 receptor polypeptides may be in the form of the "mature" protein or may be a part of a larger protein 
such as a fusion protein. It is often advantageous to include an additional amino acid sequence which contains secre- 

10 tory or leader sequences, pro-sequences, sequences which aid in purification such as multiple histidine residues, or an 
additional sequence for stability during recombinant production. 

Biologically active fragments of the OLRCC1 5 receptor polypeptides are also included in the invention. A fragment 
is a polypeptide having an amino acid sequence that entirely is the same as part, but not all, of the amino acid sequence 
of the aforementioned OLRCC15 receptor polypeptides. As with OLRCC15 receptor polypeptides, fragments may be 

is "free-standing," or comprised within a larger polypeptide of which they form a part or region, most preferably as a single 
continuous region. Representative examples of polypeptide fragments of the invention, include, for example, fragments 
from about amino acid number 1-20, 21-40, 41-60, 61-80, 81-100. and 101 to the end of OLRCC15 receptor polypep- 
tide. In this context "about" includes the particularly recited ranges larger or smaller by several, 5, 4, 3, 2 or 1 amino acid 
at either extreme or at both extremes. 

20 Preferred fragments include, for example, truncation polypeptides having the amino acid sequence of OLRCC15 
receptor polypeptides, except for deletion of a continuous series of residues that includes the amino terminus, or a con- 
tinuous series of residues that includes the carboxyl terminus or deletion of two continuous series of residues, one 
including the amino terminus and one including the carboxyl terminus. Also preferred are fragments characterized by 
structural or functional attributes such as fragments that comprise alpha-helix and alpha-helix forming regions, beta- 

25 sheet and beta-sheet-forming regions, turn and turn-forming regions, coil and coil-forming regions, hydrophilic regions, 
hydrophobic regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions, 
substrate binding region, and high antigenic index regions. Biologically active fragments are those that mediate recep- 
tor activity, including those with a similar activity or an improved activity, or with a decreased undesirable activity. Also 
included are those that are antigenic or immunogenic in an animal, especially in a human. 

30 Preferably, all of these polypeptide fragments retain the biological activity of the receptor, including antigenic activ- 
ity. Variants of the defined sequence and fragments also form part of the present invention. Preferred variants are those 
that vary from the referents by conservative amino acid substitutions -- i.e., those that substitute a residue with another 
of like characteristics. Typical such substitutions are among Ala. Val. Leu and He; among Ser and Thr; among the acidic 
residues Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and 

35 Tyr. Particularly preferred are variants in which several, 5- 1 0, 1 -5, or 1 -2 amino acids are substituted, deleted, or added 
in any combination. 

The OLRCC15 receptor polypeptides of the invention can be prepared in any suitable manner. Such polypeptides 
include isolated naturally occurring polypeptides, recombinantiy produced polypeptides, synthetically produced 
polypeptides, or polypeptides produced by a combination of these methods. Means for preparing such polypeptides are 
40 well understood in the art. 

Polynucleotides of the Invention 

Another aspect of the invention relates to OLRCC15 receptor polynucleotides. OLRCC15 receptor polynucleotides 
45 include isolated polynucleotides which encode the OLRCC15 receptor polypeptides and fragments, and polynucle- 
otides closely related thereto. More specifically, OLRCC1 5 receptor polynucleotide of the invention include a polynucle- 
otide comprising the nucleotide sequence set forth in SEQ ID NO:1 encoding a OLRCC15 receptor polypeptide of SEQ 
ID NO: 2, and polynucleotide having the particular sequence of SEQ ID NO:1 . OLRCC15 receptor polynucleotides fur- 
ther include a polynucleotide comprising a nucleotide sequence that has at least 80% identity to a nucleotide sequence 
so encoding the OLRCC15 receptor polypeptide of SEQ ID NO:2 over its entire length, and a polynucleotide that is at least 
80% identical to that having SEQ ID NO:1 over its entire length. In this regard, polynucleotides at least 90% identical 
are particularly preferred, and those with at least 95% are especially preferred. Furthermore, those with at least 97% 
are highly preferred and those with at least 98-99% are most highly preferred, with at least 99% being the most pre- 
ferred. Also included under OLRCC1 5 receptor polynucleotides are a nucleotide sequence which has sufficient identity 
55 to a nucleotide sequence contained in SEQ ID NO:1 to hybridize under conditions useable for amplification or for use 
as a probe or marker. The invention also provides polynudeotid s which are complementary to such OLRCC15 recep- 
tor polynucleotides. 

OLRCC15 receptor of the invention is structurally related to other proteins of the olfactory receptor, as shown by 
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the results of sequencing the cDNA encoding human OLRCC15 receptor. The cDNA sequence contains an open read- 
ing frame encoding a polypeptide of 316 amino acids. Amino acid sequence of Figure 1 (SEQ ID NO:2) has about 
44.7% identity (using TFASTA) in 304 amino acid residues with odorant receptor (G. Drutel, J.M. Arrang, J. Diaz, C. 
Wisnewsky, K. Schwartz & J.C. Schwartz (1995), Cloning of OL1 , a putative olfactory receptor and its expression in the 

5 developing rat heart, Recept. Channels 3, 33-40). Furthermore, the amino acid sequence of OLRCC15 (SEQ ID NO:2) 
is 41 .0% identical to mouse G-protein coupled receptor, olfactory receptor over 31 2 amino acid residues (P. Nef, I. Her- 
mans-Borgmeyer, H. Artieres-Pin, L.L. Beasley, V.E. Dionne & S.F. Heinemann (1992), Spatial pattern of receptor 
expression in the olfactory epithelium, Proc. Natl. Acad. Sci. U.S.A. 89: 8948-8952). Nucleotide sequence of Figure 1 
(SEQ ID NO:1) has about 67.82% identity (using BlastN) in 463 nucleotide residues with H. sapiens mRNA for 

10 TPCR100 protein (Vanderhaeghen.R, Schurmans.S., Vassart.G. and Parmentier,M. Male germ cells from several 
mammalian species express a specific repertoire of olfactory receptor genes. GeneBank ACCESSION X89666. Sub- 
mitted (12-JUL-1995) P. Vanderhaeghen, Universit Libre de Bruxelles, IRIBHN, ULB Campus Erasme, 808 route de 
Lennik, 1070 Bruxelles, BELGIUM). Furthermore, OLRCC15 (SEQ ID NO:1) is 55.94% identical to H. sapiens 
HGMP071 gene for olfactory receptor over 935 nucleotide base residues (M. Parmentier, F. Libert, S. Schurmans, S. 

is Schiffmann, A. Lefort, D. Eggerickx. C. Ledent, C. Mollereau, C. Gerard, J. Perret, J. A. Grootegoed & G. Vassart (1 992). 
Expression of members of the putative olfactory receptor gene family in mammalian germ cells, Nature 355, 453-455). 

One polynucleotide of the present invention encoding OLRCC15 receptor may be obtained using standard cloning 
and screening, from a cDNA library derived from mRNA in cells of human colon and human blood using the expressed 
sequence tag (EST) analysis (Adams, M.D., era/. Science (1991) 252:1651-1656; Adams, M.D. era/., Nature, (1992) 

20 355:632-634; Adams, M.D., et al., Nature (1995) 377 Supp:3-174). Polynucleotides of the invention can also be 
obtained from natural sources such as genomic DNA libraries or can be synthesized using well known and commer- 
cially available techniques. 

The nucleotide sequence encoding OLRCC1 5 receptor polypeptide of SEQ ID NO:2 may be identical over its entire 
length to the coding sequence set forth in Figure 1 (SEQ ID NO:1), or may be a degenerate form of this nucleotide 
25 sequence encoding the polypeptide of SEQ ID NO:2, or may be highly identical to a nucleotide sequence that encodes 
the polypeptide of SEQ ID NO:2. Preferably, the polynucleotides of the invention comprise a nucleotide sequence that 
is highly identical, at least 80% identical, with a nucleotide sequence encoding a OLRCC15 receptor polypeptide, or at 
least 80% identical with the sequence contained in Figure 1 (SEQ ID NO: 1) encoding OLRCC15 receptor polypeptide, 
or at least 80% identical to a nucleotide sequence encoding the polypeptide of SEQ ID NO:2. 
30 When the polynucleotides of the invention are used for the recombinant production of OLRCC1 5 receptor polypep- 
tide, the polynucleotide may include the coding sequence for the mature polypeptide or a fragment thereof by itself; the 
coding sequence for the mature polypeptide or fragment in reading frame with other coding sequences, such as those 
encoding a leader or secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion peptide portions. 
For example, a marker sequence which facilitates purification of the fused polypeptide can be encoded. In certain pre- 
ss ferred embodiments of this aspect of the invention, the marker sequence is a hexa-histidine peptide, as provided in the 
pQE vector (Qiagen, Inc.) and described in Gentz et al., Proc Natl Acad Sci USA (1989) 86:821-824, or is an HA tag. 
The polynucleotide may also contain non-coding 5* and 3' sequences, such as transcribed, non-translated sequences, 
splicing and polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. 

Further preferred embodiments are polynucleotides encoding OLRCC15 receptor variants comprising the amino 
40 acid sequence of OLRCC15 receptor polypeptide of Figure 1 (SEQ ID NO:2) in which several, 5-10, 1-5. 1-3, 1-2 or 1 
amino acid residues are substituted, deleted or added, in any combination. 

The present invention further relates to polynucleotides that hybridize to the herein above-described sequences. In 
this regard, the present invention especially relates to polynucleotides which hybridize under stringent conditions to the 
herein above-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will occur 
45 only if there is at least 95% and preferably at least 97% identity between the sequences. 

Polynucleotides of the invention, which are identical or sufficiently identical to a nucleotide sequence contained in 
SEQ ID NO:1, may be used as hybridization probes for cDNA and genomic DNA, to isolate full-length cDNAs and 
genomic clones encoding OLRCC15 receptor and to isolate cDNA and genomic clones of other genes that have a high 
sequence similarity to the OLRCC1 5 receptor gene. Such hybridization techniques are known to those of skill in the art. 
so Typically these nucleotide sequences are 70% identical, preferably 80% identical, more preferably 90% identical to that 
of the referent. The probes generally will comprise at least 1 5 nucleotides. Preferably, such probes will have at least 30 
nucleotides and may have at least 50 nucleotides. Particularly preferred probes will range between 30 and 50 nucle- 
otides. 

In one embodiment, to obtain a polynucleotide encoding an olfactory receptor comprises the steps of screening an 
55 appropriate library under stingent hybridization conditions with a labeled probe having the SEQ ID NO: 1 or a fragment 
thereof; and isolating full-length cDNA and genomic clones containing said polynucleotide sequence. Such hybridiza- 
tion techniques are well known to those of skill in the art. Stringent hybridization conditions are as defined above or 
alternatively conditions under overnight incubation at 42°C in a solution comprising: 50% formamide, 5xSSC (150mM 
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Vectors, Host Cells, Expression 

Harbor Uboratory Press, Cold Spring Hatof 2nd Ed.. Cold Spring 

mediated transfer, transvecfon. LJS^'Sl£££T ^T** MeCtion ' D ^<lextran 
scrape loading, ballistic introduction or infecflon ™ ttd trans,e( *°n. electroporation, transduction 

•SET^ffiM "streptococci, stap^ococ* £ «* 

Drosophila S2 and Spodcptera Sf9 cells; anSl c"S S su^hTsSS "u Ce " S; insect ce,ls such as 

melanoma cells; and plant cells 35 CH °' C0S ' HeLa - Cl27 - 3T3. BHK, 293 and Bowes 

"SrEKX^^ chromosomal, ep^l 

yeast episomes. from insert ££?Z S^JS^S^T*^ ^ 
papova viruses, such as SV40. vaccinia viruses adwSSJTJl ™ " ™ V ' rUS6S Such 38 b aculoviruses. 
mses.andvecto re derivedf ro mc^^ pseudorabies viruses and retrovi- 

elements. such as cosmids and phagemids. The expreSon tZZZ Z»f T P and ba «enophage genetic 
asengerder expression. Generally, any system 0 ^ SU S 
produce a polvpeptide in a host rray be u ^ 

a/., MOiECt/Uff CLONING, A LABORATOf^ANiT^) ' 81086 S8t forth in a«*wok ef 

^threrrrrr^s^ 

"TOK^^^ - desired P0,y - Me - 

screenmg assay. If OLRCC1 5 receptorpolypept.de i Sc etS i^l^ be harvested prior t0 use « *» 

P~ recount cel, cu«ures by well^own 

Phy, phosphocellulose chromatography. rydrophobSa^on chrS ' °' Cati ° n ^"S 6 *™matogra- 
atrtechrornatcKj^ 

for purification. Well known techniques to rSiwSS pe , rformance lK > uid chromatography is employed 

the polypeptide is denatured during isolSo^ 

Diagnostic Assays 

tion^Sl^ . 
add to or define a diagnosis of a disease o suleS* ^ a ^ Pr0Vide 3 dia 9 nosti< = ^ol that can 

expression or altered expression of OLRCC15 Sptor hdWd ua .?^ ^ from und er-expression. over- 
may be detected at the DNA level by a variety oSnlqlS ^ *" ° LRCC1 5 rece P tor 9™ 

PCR or other amplification techniques prior to aSSfe Sna ™ cnr!f " T f amplified en2vm atically by using 
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mutations can be identified by hybridizing amplified DNA to labeled OLRCC1 5 receptor nucleotide sequences. Perfectly 
matched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in melting 
temperatures. DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, with or without denaturing agents, or by direct DNA sequencing. See, e.g., Myers et a/., Science (1985) 

5 230:1242. Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
RNase and S1 protection or the chemical cleavage method. See Cotton ef a/. ( Proc Natl Acad Sci USA (1985) 85: 
4397-4401. In another embodiment, an array of oligonucleotides probes comprising OLRCC15 receptor nucleotide 
sequence or fragments thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array tech- 
nology methods are well known and have general applicability and can be used to address a variety of questions in 

10 molecular genetics including gene expression, genetic linkage, and genetic variability. (See for example: M.Chee et al.. 
Science, Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to infections such as bacterial, 
fungal, protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; bulimia; 
asthma; Parkinson's disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina 

75 pectoris; myocardial infarction; ulcers; asthma; allergies; benign prostatic hypertrophy; and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dys- 
kinesias, such as Huntington's disease or Gilles dela Tourett's syndrome through detection of mutation in the OLRCC1 5 
receptor gene by the methods described. 

In addition, infections such as bacterial, fungal, protozoan and viral infections, particularly infections caused by HIV- 

20 1 or HIV-2; pain; cancers; anorexia; bulimia; asthma; Parkinson's disease; acute heart failure; hypotension; hyperten- 
sion; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; asthma; allergies; benign prostatic 
hypertrophy; and psychotic and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome, 
can be diagnosed by methods comprising determining from a sample derived from a subject an abnormally decreased 

25 or increased level of OLRCC15 receptor polypeptide or OLRCC1 5 receptor mRNA. Decreased or increased expression 
can be measured at the RNA level using any of the methods well known in the art for the quantitation of polynucleotides, 
such as, for example, PCR, RT-PCR, RNase protection, Northern blotting and other hybridization methods. Assay tech- 
niques that can be used to determine levels of a protein, such as an OLRCC15 receptor, in a sample derived from a 
host are well-known to those of skill in the art. Such assay methods include radioimmunoassays, competitive-binding 

$o assays, Western Blot analysis and ELISA assays. 

Chromosome Assays 

The nucleotide sequences of the present invention are also valuable for chromosome identification. The sequence 
35 is specifically targeted to and can hybridize with a particular location on an individual human chromosome. The map- 
ping of relevant sequences to chromosomes according to the present invention is an important first step in correlating 
those sequences with gene associated disease. Once a sequence has been mapped to a precise chromosomal loca- 
tion, the physical position of the sequence on the chromosome can be correlated with genetic map data. Such data are 
found, for example, in V. McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins University 
40 Welch Medical Library). The relationship between genes and diseases that have been mapped to the same chromo- 
somal region are then identified through linkage analysis (coinheritance of physically adjacent genes). 
The differences in the cDNA or genomic sequence between affected and unaffected individuals can also be deter- 
mined. If a mutation is observed in some or all of the affected individuals but not in any normal individuals, then the 
mutation is likely to be the causative agent of the disease. 

45 

Antibodies 

The polypeptides of the invention or their fragments or analogs thereof, or cells expressing them can also be used 
as immunogens to produce antibodies immunospecrf ic for the OLRCC15 receptor polypeptides. The term Immunospe- 
50 cific" means that the antibodies have substantial! greater affinity for the polypeptides of the invention than their affinity 
for other related polypeptides in the prior art. 

Antibodies generated against the OLRCC1 5 receptor polypeptides can be obtained by administering the polypep- 
tides or epitope-bearing fragments, analogs or cells to an animal, preferably a nonhuman, using routine protocols. For 
preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous ceil line cul- 
55 tures can be used. Examples include the hybridoma technique (Kohler, G. and Milstein, C, Nature (1975) 256:495- 
497), the trioma technique, the human B-cell hybridoma technique (Kozbor ef a/., Immunology Today (1983) 4:72) and 
the EBV-hybridoma technique (Cole ef a/., MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan 
R. Liss, Inc., 1985). 
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Techniques for the production of single chain antibodies (U.S. Patent No. 4,946,778) can also be adapted to pro- 
duce single chain antibodies to polypeptides of this invention. Also, transgenic mice, or other organisms including other 
mammals, may be used to express humanized antibodies. 

The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide or to 
5 purify the polypeptides by affinity chromatography. 

Antibodies against OLRCC15 receptor polypeptides may also be employed to treat infections such as bacterial, 
fungal, protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; bulimia; 
asthma; Parkinson's disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina 
pectoris; myocardial infarction; ulcers; asthma; allergies; benign prostatic hypertrophy; and psychotic and neurological 
10 disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dys- 
kinesias, such as Huntington's disease or Gilles dela Tourett's syndrome, among others. 

Vaccines 

is Another aspect of the invention relates to a method for inducing an immunological response in a mammal which 
comprises inoculating the mammal with OLRCC15 receptor polypeptide, or a fragment thereof, adequate to produce 
antibody and/or T cell immune response to protect said animal from infections such as bacterial, fungal, protozoan and 
viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; bulimia; asthma; Parkinson's 
disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial 

20 infarction; ulcers; asthma; allergies; benign prostatic hypertrophy; and psychotic and neurological disorders, including 
anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease or Gilles dela Tourett's syndrome, among others. Yet another aspect of the invention relates to a 
method of inducing immunological response in a mammal which comprises, delivering OLRCC1 5 receptor polypeptide 
via a vector directing expression of OLRCC1 5 receptor polynucleotide in vivo in order to induce such an immunological 

25 response to produce antibody to protect said animal from diseases. 

Further aspect of the invention relates to an immunological/vaccine formulation (composition) which, when intro- 
duced into a mammalian host, induces an immunological response in that mammal to a OLRCC15 receptor polypeptide 
wherein the composition comprises a OLRCC1 5 receptor polypeptide or OLRCC15 receptor gene. The vaccine formu- 
lation may further comprise a suitable carrier. Since OLRCC15 receptor polypeptide may be broken down in the stom- 

30 ach, it is preferably administered parenteral^ (including subcutaneous, intramuscular, intravenous, intradermal etc. 
injection). Formulations suitable for parenteral administration include aqueous and non-aqueous sterile injection solu- 
tions which may contain anti-oxidants. buffers, bacteriostats and solutes which render the formulation instonic with the 
blood of the recipient; and aqueous and non-aqueous sterile suspensions which may include suspending agents or 
thickening agents. The formulations may be presented in unit-dose or multi-dose containers, for example, sealed 

35 ampoules and vials and may be stored in a freeze<lried condition requiring only the addition of the sterile liquid carrier 
immediately prior to use. The vaccine formulation may also include adjuvant systems for enhancing the immunogenicity 
of the formulation, such as oil-in water systems and other systems known in the art. The dosage will depend on the spe- 
cific activity of the vaccine and can be readily determined by routine experimentation. 

40 Screening Assays 

The OLRCC15 receptor polypeptide of the present invention may be employed in a screening process for com- 
pounds which bind the receptor and which activate (agonists) or inhibit activation of (antagonists) the receptor polypep- 
tide of the present invention. Thus, polypeptides of the invention may also be used to assess the binding of small 

45 molecule substrates and ligands in, for example, cells, cell-free preparations, chemical libraries, and natural product 
mixtures. These substrates and ligands may be natural substrates and ligands or may be structural or functional mimet- 
ics. See Coligan et al. , Current Protocols in Immunology 1 (2) :Chapter 5 (1 991 ). 

OLRCC15 receptor polypeptides are ubiquitous in the mammalian host and are responsible for many biological 
functions, including many pathologies. Accordingly, it is desirous to find compounds and drugs which stimulate 

so OLRCC1 5 receptor on the one hand and which can inhibit the function of OLRCC1 5 receptor on the other hand. In gen- 
eral, agonists are employed for therapeutic and prophylactic purposes for such conditions as infections such as bacte- 
rial.fungal, protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; 
bulimia; asthma; Parkinson's disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; 
angina pectoris; myocardial infarction; ulcers; asthma; allergies; benign prostatic hypertrophy; and psychotic and neu- 

55 rological disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation 
and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome. Antagonists may be employed for a 
variety of therapeutic and prophylactic purposes for such conditions as infections such as bacterial, fungal, protozoan 
and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; bulimia; asthma; ParWn- 
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son's disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocar- 
dial infarction; ulcers; asthma; allergies; benign prostatic hypertrophy; and psychotic and neurological disorders, 
including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dyskinesias, 
such as Huntington's disease or Gilles dela Tourett's syndrome. 

s In general, such screening procedures involve producing appropriate cells which express the receptor polypeptide 
of the present invention on the surface thereof. Such cells include cells from mammals, yeast, Drosophila or E. coii. 
Cells expressing the receptor (or cell membrane containing the expressed receptor) are then contacted with a test com- 
pound to observe binding, or stimulation or inhibition of a functional response. 

One screening technique includes the use of cells which express the OLRCC1 5 receptor (for example, transfected 

10 CHO cells) in a system which measures extracellular pH or intracellular calcium changes caused by receptor activation. 
In this technique, compounds may be contacted with cells expressing the receptor polypeptide of the present invention. 
A second messenger response, e.g., signal transduction, pH changes, or changes in calcium level, is then measured 
to determine whether the potential compound activates or inhibits the receptor. 

Another method involves screening for receptor inhibitors by determining inhibition or stimulation of receptor-medi- 

15 ated cAMP and/or adenylate cyclase accumulation. Such a method involves transfecting a eukaryotic cell with the 
receptor of this invention to express the receptor on the cell surface. The cell is then exposed to potential antagonists 
in the presence of the receptor of this invention. The amount of cAMP accumulation is then measured. If the potential 
antagonist binds the receptor, and thus inhibits receptor binding, the levels of receptor-mediated cAMP, or adenylate 
cyclase, activity will be reduced or increased. 

20 Another method for detecting agonists or antagonists for the receptor of the present invention is the yeast-based 
technology as described in U.S. Patent 5,482,835. 

The assays may simply test binding of a candidate compound wherein adherence to the cells bearing the receptor 
is detected by means of a label directly or indirectly associated with the candidate compound or in an assay involving 
competition with a labeled competitor. Further, these assays may test whether the candidate compound results in a sig- 

25 nal generated by activation of the receptor, using detection systems appropriate to the cells bearing the receptor at their 
surfaces. Inhibitors of activation are generally assayed in the presence of a known agonist and the effect on activation 
by the agonist by the presence of the candidate compound is observed. Standard methods for conducting such screen- 
ing assays are well understood in the art 

Examples of potential OLRCC15 receptor antagonists include antibodies or, in some cases, oligonucleotides or 

30 proteins which are closely related to the ligand of the OLRCC15 receptor, e.g., a fragment of the ligand, or small mole- 
cules which bind to the receptor but do not elicit a response, so that the activity of the receptor is prevented. 

Prophylactic and Therapeutic Methods 

35 This invention provides methods of treating an abnormal conditions related to both an excess of and insufficient 
amounts of OLRCC15 receptor activity. 

If the activity of OLRCC15 receptor is in excess, several approaches are available. One approach comprises 
administering to a subject an inhibitor compound (antagonist) as hereinabove described along with a pharmaceutical^ 
acceptable carrier in an amount effective to inhibit activation by blocking binding of ligands to the OLRCC15 receptor, 
AO or by inhibiting a second signal, and thereby alleviating the abnormal condition. 

In another approach, soluble forms of OLRCC15 receptor polypeptides still capable of binding the ligand in com- 
petition with endogenous OLRCC15 receptor may be administered. Typical embodiments of such competitors comprise 
fragments of the OLRCC15 receptor polypeptide. 

In still another approach, expression of the gene encoding endogenous OLRCC15 receptor can be inhibited using 
45 expression blocking techniques. Known such techniques involve the use of antisense sequences, either internally gen- 
erated or separately administered. See, for example, O'Connor, J Neurochem (1991) 56:560 in Qligodeoxynucleotides 
as Antisense Inhibitors of Gene Expression. CRC Press. Boca Raton, FL(1988). Alternatively, oligonucleotides which 
form triple helices with the gene can be supplied. See, for example, Lee et a/., Nucleic Acids Res (1979) 6:3073; 
Cooney et a/., Science (1988) 241 :456; Dervan eta!., Science (1991) 251 :1360. These oligomers can be administered 
so perse or the relevant oligomers can be expressed in vivo. 

For treating abnormal conditions related to an under-expression of OLRCC15 receptor and its activity, several 
approaches are also available. One approach comprises administering to a subject a therapeutically effective amount 
of a compound which activates OLRCC1 5 receptor, i.e., an agonist as described above, in combination with a pharma- 
ceutical^ acceptable carrier, to thereby alleviate the abnormal condition. Alternatively, gene therapy may be employed 
55 to eff ct the endogenous production of OLRCC15 receptor by the relevant cells in the subject. For example, a polynu- 
cleotide of the invention may be engineered for expression in a replication defective retroviral vector, as discussed 
above. The retroviral expression construct may then be isolated and introduced into a packaging cell transduced with a 
retroviral plasmid vector containing RNA encoding a polypeptide of the present invention such that the packaging cell 
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now produces infectious viral particles containing the gene of interest. These producer cells may be administered to a 
subject for engineering cells in vivo and expression of the polypeptide in vivo. For overview of gene therapy, see Chap- 
ter 20, Gene Therapy and other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) in 
Human Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996). 

5 

Formulation and Administration 

Peptides, such as the soluble form of OLRCC15 receptor polypeptides, and agonists and antagonist peptides or 
small molecules, may be formulated in combination with a suitable pharmaceutical carrier. Such formulations comprise 

io a therapeutically effective amount of the polypeptide or compound, and a pharmaceutical^ acceptable carrier or excip- 
ient. Such carriers include but are not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol, and combi- 
nations thereof. Formulation should suit the mode of administration, and is well within the skill of the art. The invention 
further relates to pharmaceutical packs and kits comprising one or more containers filled with one or more of the ingre- 
dients of the aforementioned compositions of the invention. 

is Polypeptides and other compounds of the present invention may be employed alone or in conjunction with other 
compounds, such as therapeutic compounds. 

Preferred forms of systemic administration of the pharmaceutical compositions include injection, typically by intra- 
venous injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be used. Alterna- 
tive means for systemic administration include transmucosal and transdermal administration using penetrants such as 

20 bile salts or fusidic acids or other detergents, in addition, if properly formulated in enteric or encapsulated formulations, 
oral administration may also be possible. Administration of these compounds may also be topical and/or localized, in 
the form of salves, pastes, gels and the like. 

The dosage range required depends on the choice of peptide, the route of administration, the nature of the formu- 
lation, the nature of the subject's condition, and the judgment of the attending practitioner. Suitable dosages, however, 

25 are inthe range of 0.1-1 00 ng/kg of subject. Wide variations in the needed dosage, however, are to be expected in view 
of the variety of compounds available and the differing efficiencies of various routes of administration. For example, oral 
administration would be expected to require higher dosages than administration by intravenous injection. Variations in 
these dosage levels can be adjusted using standard empirical routines for optimization, as is well understood in the art. 
Polypeptides used in treatment can also be generated endogenously in the subject, in treatment modalities often 

30 referred to as "gene therapy" as described above. Thus, for example, cells from a subject may be engineered with a 
polynucleotide, such as a DNA or RNA, to encode a polypeptide ex vivo t and for example, by the use of a retroviral plas- 
mid vector. The cells are then introduced into the subject. 



Examples 

35 

The examples below are carried out using standard techniques, which are well known and routine to those of skill 
in the art, except where otherwise described in detail. The examples illustrate, but do not limit the invention. 



Example 1 : Cloning Method for the OL RCC15 receptor 

40 

The full length clone was obtained in the process of constructing a subtracted cDNA library from a human colorec- 
tal cancer tissue. The library was constructed using the Superscript Plasmid System for cDNA Synthesis and Plasmid 
Cloning (GIBCO BRL, Cat. 18248). The starting tissue was human colorectal cancer. A directional cDNA library was 
constructed using the vector pSport 1. Single-stranded DNA from the library was prepared utilizing standard proce- 
45 dures single-stranded DNA was subtracted with a driver consisting of photobiotinylated mRNA prepared from human 
normal colon tissue. The photobiotinylation and subtraction were performed using the Subtracter Kit (Invitrogen, Cat. 
25-0004). After repairing the single-stranded circles, an electroporation was performed, and the clones obtained were 
plated. All of the clones obtained were analyzed by sequencing. The clone CC15 showed significant homology to olfac- 
tory receptor genes. The sequence of the insert was then determined. 



50 



Example 2: Mammalian Cell Expression 



The receptors of the present invention are expressed in either human embryonic kidney 293 (HEK293) cells or 
adherent dhfr CHO cells. To maximize receptor expression, typically all 5' and 3' untranslated regions (UTRs) ar 
55 removed from the receptor cDNA prior to insertion into a pCDN or pCDNA3 vector. The cells are transfected with indi- 
vidual receptor cDNAs by lipofectin and selected in the presence of 400 mg/ml G418. After 3 weeks of selection, indi- 
vidual clones are picked and expanded for further analysis. HEK293 or CHO cells transfected with the vector alone 
serve as negative controls. To isolate cell lines stably expressing the individual receptors, about 24 clones are typically 
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Example 3; Liqanrl hank for binding and functional as s a ys 

A bank of over 200 putative receptor ligands has been assembled for screening. The bank comprises- transmitters 
hormones and chemoWnes known to act via a human seven transmembrane (7TM) receptor nSl^^m 
pounds which may be putative agonists for a human 7TM receptor, non-mammalian, btotogi^ 
* c °" rter P art has "°» y« been identified; and compounds not found in nature, ^7^?^ 

7TM eceptors wrth unknown natural ligands. This bank is used to initially screen the receptor for kr^rnTSs^a 
^functional (,e . calaum, cAMP, microphysiometer. oocyte electrophysiology, etc. se'e below) TweTas biS 

Example 4: 1 iga pd Binding Assay s 

, h , ^binding assays provide a direct method for ascertaining receptor pharmacology and are adaptable to a hioh 
hraughput format. The purtf ied .igand for a receptor is radiolabeled to high specific activ^V^oo Smo? £ SJ 
ng stud es. A determ,nat,on .s then made that the process of radiolabeling does not dimin sh the ac^^Salri 
towards its receptor. Assay conditions for buffers, ions. pH and other modulators such as nucleoSdet are t££St 

receptor b.nd,ng ,s defied as total associated radioactivity minus the radioactivity measured in S!SSJ?2 
STb^ 
25 Example 5: Functional Ass ay in Xenonus Of^y f 0 

♦h~ C !5 Ped ? NA .^"^P* from "nearized plasmid templates encoding the receptor cDNAs of the invention are svn- 
toesized .n vitro w,th RN A polymerases in accordance with standard proceduresTn vitro transcript aTe SerSX 
water at a final concentrate of 0.2 mg/ml. Ovarian lobes are removed from adult female toads Steae V defeiti^S^ 
SSSSSSr 1 RNAtrans ^ te ( 10 « Nected inaSO nlbotusTs^t^ 

Twoelectrode voltage clamps are used to measure the currents from individual Xenopus oocytes in response Mta^nS 
exposure.. Recordings are made in Ca2 + free Barth's medium at room temperature. The XeTo^sS^ 
to screen known ligands and tissue/cell extracts for activating ligands. ' ne xenopus system can be used 

35 Example 6: lylicrophyBi nmetric Assays 

c *n ^JS?* a J? e , Vari ? y 01 secondarv messenger systems results in extrusion of small amounts of acid from a 

Sriei S JESSIES," *T* 01 "" inCreaSSd me,ab ° liC «** to ** *• i^ailr 4Sg 

process. The pH changes in the med.a surrounding the cell are very small but are detectable by the CYTOSENSnp 

'° met r {M ^ ,ar LW - Men '° Pa * CA >- ^ ^SENSOR isthS c^«K£3SS2 

Example 7: E*trar*/r. e || Supernatant Screening 

A large number of mammalian receptors exist for which there remains, as yet, no cognate activatina liaand ra™> 
" IS | »h " rT^ 6 9ands ,or 1,1686 rece P tor s may not be included within the ligands bank^s^erffl^ to^te^Xx»^ 
-ng^the 7TM receptor of the invention is also functionally screened (using L^cmfm^S^f^l 
electrophys.ology. etc.. functional screens) against tissue extracts to identify natural ligandl SSSSSSSSiSS 
*m functional responses can be sequencially subfractionated until an activating ligand is isotS WenSS ^ 

Example 8; Calcium and cAMP Fnnrtiftpaf 

P. re ? ept ° rS ^ if* 1 8re ex f >ressed in HEK 293 cells have been shown to be coupled functionally to activation of 

ests ^ um mobi,,zation and/or camp stimua,ion ° r inhbifcn - 83831 «**>» '^eTs 7m srjsi 

tor-transfected or vector control cells were observed to be in the normal. 100 nM to 200 nM range hIk 
extracts are evaluated for agon,st induced calcium mobilization. Similarly. HEK293 cells expressing recombinant recep- 
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tors are evaluated for the stimulation or inhibition of cAMP production using standard cAMP quantitation assays. Ago- 
nists presenting a calcium transient or cAMP f lucuation are tested in vector control cells to determine if the response is 
unique to the transfected cells expr ssing receptor. 

SEQUENCE LISTING 

(1) GENERAL INFORMATION 
(i) APPLICANT: SmithKline Baecham Corporation 



5 



10 



15 



20 



30 



35 



40 



(ii) TITLE OF THE INVENTION: NOVEL OLRCC15 RECEPTOR 



(iii) NUMEER OF SEQUENCES: 2 



(iv) CORRESPONDENCE ADDRESS: 

(A). ADDRESSEE: SmithKline Baecham, Corporate Intellectual Property 

25 ( B) STREET: Two New Horizons Court 

(C) CITY: Brentford 

(D) COUNTY: Middlesex 

(E) COUNTRY: GB 

(F) POST CODE: TW8 9EP 



(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: Diskette 
( B) COMPUTER I m Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 



(vi) CURRENT APPLICATION DATA: 
45 (A) APPLICATION NUMffiR: 

( EE) FILING DATE: 28-MAR-1997 

(C) CLASSIFICATION: 

50 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMffift 

( B) FILING DATE: 
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(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: OONNELL, Anthony Christopher 
5 ( E& GENERAL AUTHORISATION NUM EE R 5630 

(C) REFERENCE/DOCKET NUMffiR GPS 0001 

(ix) TELECOMMUNICATION INFORMATION: 

10 

(A) TELEPHONE: +44 127 964 4395 
( BS TELEFAX: +4 4 181 975 6 294 

(C) TELEX: 

15 

(2) INFORMATION FOR SEQ ID NO: 1: 

20 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 1290 base pairs 
( B5 TYPE: nucleic acid 

25 (C) ST RAND ED NESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

30 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 



40 



50 



AAAAAACTCC 


AT CCATTATT T ATT AG AT AC TATAATTCTA 


ATTTTTCAAT 


GGAGAAAGGG 


60 


GATGCTCAGA 


AGAAAACCTT AGGACAAG CT 


CTATAATTTC 


GTGAGACAGT 


GTTGAAAGAA 


120 


CAT ATT T CGT 


TCAGATTCTA TATTTCTTGA 


CCTTTTAGTT 


TCCTACTTCT 


ATT CATGCTG 


180 


T ATT GAT CAC 


CCAACTACAG AAGTTACCAC 


AATCACATGA 


TTTATAAGGC 


ACTGAGTAAA 


240 


GTTTTACCAA ATTAATACGC TGGTTTTGTG GTACTAGGTA AAAAGCATAC 


ACATCATGGC 


300 


AAGGGAGAAT 


TOGACCTTCA ACT CCGACTT 


CAT CTT CCTG 


GGAATCTTCA 


ATCACAGCCC 


360 


CACCCACACC TTCCTCTTCr TTCTGGT CCT 


GGCCATCTTT 


TCAGTGGCCT 


TCATGGGAAA 


4 20 


CTCTGT CAT G 


GTTCTCCTCA TCTACCTGGA 


CACCCAGCTC 


CACACCCCCA 


TGTACCT CCT 


480 


CCTCAGCCAA 


CT GT CCCTCA TGGACCTCAT 


GCT CATCTGC 


ACCACCGTAC 


CCAAGATGGC 


540 


CTT CAACTAC 


CTGTCTGGCA GCAAGTCCAT 


TTCTATGGCT 


GGTTGTGCCA 


CACAAATTTT 


600 


CTTCTATACA TCACTGCTTG GCTCTGAATG 


CTTT CTTTTG 


GCTGTTATGG 


CTTATGACOG 


660 


CTACACTGCC 


ATTTGCCACC CTCTAAGATA 


CACCAAT CT C 


ATGAGCCCTA 


AAATTTGTGG 


7 20 


ACTTATGACT 


GCCTTTTCCT GGAT.CCTGGG 


CTCTACAGAT 


GGAATCATTT 


ATGCTGTAGC 


780 
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10 



15 



20 



25 



35 



40 



50 



CACATTTTCC TTCTCCTACT GTGGGTCTOG GGAAATAGCC CACTT CTT CT GTGAGTTACC 840 

TTCCCTACTA AT CCT CT CAT GCAATGACAC ATCAATATTT GAAAAGGTT A TTTT CATTTG 900 

CTCTATAGTA ATGCTTGTTT TCCCTGTTGC AAT CAT CATT GCTTCCTATG CTGGAGTTAT 960 

TCTGGCTGTC ATTCACATGG GAT CTGGAGA GGGTCGTOGC AAAGCTTT CA CGACCTGTTC 1020 

CTCTCACCTC ATGGTGGTGG GAATGTTCTA TGGAGCAGGT TTGTTCATGT ACATACAGCC 1080 

CACATCTGAT CGCTCCCCAA CGCAGGACAA GCTGGTGTCT GTATTCTACA CCATCCTCAC 1140 

TCCCATGCTG AATCCCCTCA TCTACAGCCT CCGCAACAAG GAAGTGACCA GAG CATT CAT 1200 

GAAGATCTCA GGAAAGGGCA AGT CTGGAGA GAGAGTTACC T CAT AAA CTT TATGTTTTGA 1260 

TGTCTGCTAA ATT ATT CT CT TCTAATATCC 1290 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 316 amino acids 
( B) TYPE: amino acid 

(C) ST HANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Ala Arg Glu Asn Ser Thr Phe Asn Ser Asp Phe lie Phe Leu Gly 

15 10 15 

lie Phe Asn His Ser Pro Thr His Thr Phe Leu Phe Phe Leu Val Leu 

20 25 30 

Ala He Phe Ser Val Ala Phe Met Gly Asn Ser Val Met Val Leu Leu 

35 40 45 

He Tyr Leu Asp Thr Gin Leu His Thr Pro Met Tyr Leu Leu Leu Ser 

50 55 60 

Gin Leu Ser Leu Met Asp Leu Met Leu He Cys Thr Thr Val Pro Lys 
45 65 70 75 80 

Met Ala Phe Asn Tyr Leu Ser Gly Ser Lys Ser He Ser Met Ala Gly 

85 90 95 

Cys Ala Thr Gin He Phe Phe Tyr Thr Ser Leu Leu Gly Ser Glu Cys 

100 105 110 

Phe Leu Leu Ala Val Met Ala Tyr Asp Arg Tyr Thr Ala He Cys His 



55 
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w 



15 



20 



25 



30 



35 



115 120 125 

Pro Leu Arg Tyr Thr Asn Leu Met Ser Pro Lys He Cys Gly Leu Met 

130 135 140 

Thr Ala Phe Ser Trp He Leu Gly Ser Thr Asp Gly He He Tyr Ala 
145 150 155 160 

Val Ala Thr Phe Ser Phe Ser Tyr Cys Gly Ser Arg Glu lie Ala His 

165 170 175 

Phe Phe Cys Glu Leu Pro Ser Leu Leu He Leu Ser Cys Asn Asp Thr 

180 185 190 

Ser He Phe Glu Lys Val He Phe He Cys Ser He Val Met Leu Val 

195 200 205 

Phe Pro Val Ala He He He Ala Ser Tyr Ala Gly Val He Leu Ala 

210 215 220 

Val He His Met Gly Ser Gly Glu Gly Arg Arg Lys Ala Phe Thr Thr 
225 230 235 24 0 

Cys Ser Ser His Leu Met Val Val Gly Met Phe Tyr Gly Ala Gly Leu 

245 250 255 

Phe Met Tyr He Gin Pro Thr Ser Asp Arg Ser Pro Thr Gin Asp Lys 

260 265 27 0 

Leu Val Ser Val Phe Tyr Thr He Leu Thr Pro Met Leu Asn Pro Leu 

275 280 285 

He Tyr Ser Leu Arg Asn Lys Glu Val Thr Arg Ala Phe Met Lys He 

290 295 300 

Ser Gly Lys Gly Lys Ser Gly Glu Arg Val Thr Ser 
305 310 315 



40 



Claims 

45 

1. An isolated polynucleotide comprising a nucleotide sequence that has at least 80% identity to a nucleotide 
sequence encoding the OLRCC15 receptor polypeptide of SEQ ID NO:2 over its entire length; or a nucleotide 
sequence complementary to said nucleotide sequence. 

so 2. The polynucleotide of claim 1 which is DNA or RNA. 

3. The polynucleotide of claim 1 wherein said nucleotide sequence is at least 80% identical to that contained in SEQ 
IDNO:1. 

55 4. The polynucleotide of claim 3 wherein said nucleotide sequence comprises the OLRCC15 receptor polypeptide 
encoding sequence contained in SEQ ID NO:1. 

5. The polynucleotide of SEQ ID NO: 1 . 
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6. A polynucleotide probe or primer comprising at least 15 contiguous nucleotides of the polynucleotide of claim 3. 

7. A DNA or RNA molecule comprising an expression system, wherein said expression system is capable of produc- 
ing a OLRCC15 receptor polypeptide comprising an amino acid sequence, which has at least 80% identity with the 

s polypeptide of SEQ ID NO:2 when said expression system is present in a compatible host cell. 

8. A host cell comprising the expression system of claim 7. 

9. A process for producing a OLRCC1 5 receptor polypeptide comprising culturing a host of claim 8 and under condi- 
w tions sufficient for the production of said polypeptide. 

10. The process of claim 9 wherein said polypeptides expressed at the surface of said cell. 

1 1 . The process of claim 9 which further includes recovering the polypeptide from the culture. 

15 

12. A process for producing a cell which produces a OLRCC15 receptor polypeptide thereof comprising transforming 
or transfecting a host cell with the expression system of claim 7 such that the host cell, under appropriate culture 
conditions, produces a OLRCC15 receptor polypeptide. 

20 1 3. Cells produced by the process of claim 1 2. 

14. A OLRCC15 receptor polypeptide comprising an amino acid sequence which is at least 80% identical to the amino 
acid sequence of SEQ ID NO:2 over its entire length. 

25 15. The polypeptide of claim 14 which comprises the amino acid sequence of SEQ ID NO:2. 

16. The polypeptide of SEQ ID NO: 2. 

17. A OLRCC15 receptor polypeptide prepared by the method of claim 1 1 . 

30 

18. An antibody immunospecific for the OLRCC15 receptor polypeptide of claim 14. 

19. A method for the treatment of a subject in need of enhanced OLRCC15 receptor activity comprising: 

35 (a) administering to the subject a therapeutically effective amount of an agonist to said receptor; and/or 

(b) providing to the subject OLRCC15 receptor polynucleotide in a form so as to effect production of said recep- 
tor activity in vivo. 

20. A method for the treatment of a subject having need to inhibit OLRCC1 5 receptor activity comprising: 

40 

(a) administering to the subject a therapeutically effective amount of an antagonist to said receptor; and/or 

(b) administering to the subject a nucleic acid molecule that inhibits the expression of the nucleotide sequence 
encoding said receptor; and/or 

(c) administering to the subject a therapeutically effective amount of a polypeptide that competes with said 
45 receptor for its ligand. 

21 . A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
OLRCC15 receptor in a subject comprising: 

so (a) determining the presence or absence of a mutation in the nucleotide sequence encoding said OLRCC15 

receptor in the genome of said subject; and/or 

(b) analyzing for the presence or amount of the OLRCC15 receptor expression in a sample derived from said 
subject. 

55 22. A method for identifying compounds which bind to OLRCC15 receptor polypeptide comprising: 

(a) contacting cells of claim 13 with a candidate compound; and 

(b) assessing the ability of said candidate compound to bind to said cells. 
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23. The method of claim 22 which further includes determining whether the candidate compound effects a signal gen- 
erated by activation of the OLRCC1 5 receptor polypeptide at the surface of the cell, wherein a candidate compound 
which effects production of said signal is identified as an agonist 

5 24. An agonist identified by the method of claim 23. 

25. The method of claim 22 which further includes contacting said cell with a known agonist for said OLRCC1 5 receptor 
polypeptide; and 

w determining whether the signal generated by said agonist is diminished in the presence of said candidate com- 

pound, wherein a candidate compound which effects a diminution in said signal is identified as an antagonist 
for said OLRCC15 receptor polypeptide. 

26. An antagonist identified by the method of claim 25. 

15 

27. A polynucleotide consisting essentially of a DNA sequence obtainable by screening an appropriate library contain- 
ing the OLRCC15 receptor gene under stringent hybridization conditions with a probe having the sequence of Seq 
ID NO: 1 or a fragment thereof; and isolating said DNA sequence. 

20 28. A polypetide obtainable by expressing a nucleotide sequence comprising that of SEQ ID NO:1 



25 



30 



35 



40 



45 



50 
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FIGURE 1. Nucleotide and Amino Acid sequence from a human OLRCC15 
receptor (SEQ IDNOS: i and 2, respectively). 

1 AAAAAACT CCAT CCATT ATTT ATT AG AT ACT AT AATT CT AATTTTT CAAT GG AG AAAGGG 6 0 
61 G AT G CT CAG AAG AAAACCT T AGG ACAAG CT CT AT AAT T T CGT G AG ACAGT GT T G AAAG AA 120 
1 21 CAT ATTT CGTT CAG ATT CT AT ATTT CTTGACCTTTT AGTTT CCTACTT CT ATT CATGCTG 18 0 
181 T ATT GAT CACCCAACT ACAG AAGTT ACCACAAT CA CAT G ATTT AT AAGG CACTG AGT AAA 



240 



241 GTTTT ACCAAATT AAT ACG CT GGTT T T GTGGT ACT AGGT AAAAAG CAT ACACAT CAT GG C 300 

M A 

3 0 1 AAGGGAGAATT CGACCTT CAACT CCGACTT CAT CTT CCTGGG AAT CTT CAAT CACAGCCC 36 0 

RENST FNSDFI FLGI F N H S P 

3 6 1 CACCCACACCTT CCT CTT CTTT CTGGT CCTGG CCAT CTTTT CAGTGGCCTT CATGGGAAA 4 20 
T HT FLFFLVLAI FSVAFMGN 

4 21 CT CTGT CAT GGTT CT CCT CAT CT ACCTGG A CACCCAG CT CCACACCCC CAT GTACCT CCT 480 

SVMVLLI YLDTQLHTP MYLL 

481 CCT CAG CCAACT GT CCCT CAT GG ACCT CAT G CT CAT CT G CACCACCGT ACCCAAG AT GG C 540 
LSQLSLMDLMLICTTVPKMA 

5 41 CTT CAACT AC CTGT CT GG CAG CAAGT CCATTT CT ATGGCT GGTT GTG CCA CACAAATTTT 600 

FNYLSGSKSI SMAGCATQIF 

6 01 CTT CT AT A CAT CACTG CrTGGCT CTGAATG CTTT CTTTTGGCTGTT ATGGCTT ATGACCG 66 0 

FYTSLLGSECFLLAVMAYDR 

661 CTACACTG CCATTT GCCAC CCT CT AAG AT ACACCAAT CT CAT GAG CCCT AAAATTTGTGG 7 20 
YTAICHPLRYTNLMS PKICG 

7 21 ACTT AT G ACT GCCTTTT CCTGG AT CCTGGG CTCT ACAG AT GG AAT CATTT AT G CTGT AG C 780 

LMTAFSWILG STDGI IYAVA 
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Figure 1A 



781 CACATTTT CCTT CT C CT ACT GTGGGT CT CGGGAAAT AGCCCACTT CTT CTGTGAGTT ACC 8 40 
TFSFSYCGSREIAHFFCELP 

841 TT CCCT ACT AAT CCT CT CATGCAATGACACAT CAATATTTGAAAAGGTT ATTTT CATTTG 900 
SLLILSCNDT SIFEKVI FI C 

901 CT CT AT AGT AAT G CTT GTTTT CCCTGTTGCAAT CAT CATTGCTT CCT ATGCTGGAGTT AT 960 
SIVMLVFPVAIIIASYAGVI 

96 1 T CTGGCTGT CATT CACATGGGAT CTGGAGAGGGT OGT CGCAAAGCTTT CACGACCTGTT C 1020 
LAVIHMG SGEG RRKAFTT CS 

1021 CTCT CACCT CATGGTGGTGGGAATGTT CT ATGGAG CAGGTTTGTT CATGT ACAT ACAGCC 1080 
SHLMVVGMFYGAGLFMYIQP 

108 1 CACAT CT GAT OG CT CCCCAACG CAGG ACAAG CT GGTGT CTGTATT CT ACACCAT CCT CAC 1140 
T SD RSPTQDK LV SVFYT I LT 

1.141 T CCCATG CTGAAT CCCCT CAT CT ACAG CCT COG CAACAAGGAAGTGACCAGAG CATT CAT 1200 
P MLNPLIY SL RNKEVT RAFM 

1 20 1 GAAGAT CT CAGGAAAGGG CAAGT CT GGAG AGAGAGTT ACCT CAT AAACTTT ATGTTTTGA 1 26 0 
KISGKGKSGERVTS 

1261 T GT CTGCT AAATT ATT CTCTTCT AAT AT CC 1290 
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